Objectives: The aim of this study was to test the association of contextual school and home environmental characteristics and individual factors with oral healthrelated quality of life (OHRQoL) in a representative sample of Brazilian adolescents and young adults.
Evidence for the role of contextual determinants in OHRQoL in adolescents is scarce. Low empowerment at neighbourhood level was associated with Decayed, Missing and Filled Teeth (DMFT) in adolescents. 12 High income inequality at the municipal level and lower access to domestic sewage where the adolescents resided were positively associated with untreated dental caries in adolescents. 13, 14 In addition, the prevalence of dental pain in Brazilian schoolchildren was higher in areas with low social development, 15 and the distribution of periodontal disease in adolescents varied significantly between schools according to their annual tuitions and fees. 16 Although adolescents' health has been influenced by specific social environments, including bullying behaviour and physical violence at school, studies addressing these predictors in oral health research are scarce. [17] [18] [19] [20] The WHO Conceptual Framework for Action on the Social Determinants of Health provides a framework to evaluate the most relevant structural and intermediate social determinants of health. 21 According to this model, structural and intermediary social determinants of health are hierarchically organized in three categories within the contextual and individual levels. Structural social determinants include social contexts and socioeconomic stratification which in turn engenders differential exposure to health-damaging conditions. They operate through a set of intermediary determinants of health to shape health outcomes, including health-related behaviours, psychosocial and biological factors. 21 The WHO social determinants of health conceptual framework were adapted in this study ( The hypothesis of this study was that adolescents and young adults living in cities with poor school and home environmental characteristics are more likely to report poor OHRQoL. The variables related to the school environment included a lack of security at school and bullying at school. 23, 28 The former assessed whether the student missed school classes in the last 30 days because he or she did not feel safe at school (Yes/No). The latter was based on how often he or she had been mocked, teased, called names or intimidated in the last 30 days by one of her/his schoolmates so much that he or she were hurt, annoyed, upset, offended or ashamed. If students reported being bullied "sometimes" or "most of the time," they were categorized as victims of bullying.
| MATERIALS AND METHODS
Living with both parents and maternal level of schooling were used to assess the home environment. 23, 28 Students were asked whether they currently lived with both parents (Yes/No). Maternal educational level was assessed through years of schooling and categorized as <9 years of schooling (incomplete primary education) or 9 years or more of schooling. Full information on the PeNSE questionnaire is available elsewhere. 23 Data from individual responses concerning school and home environment obtained in the PeNSE survey were aggregated for each city as contextual measures.
All contextual measures were categorized into three groups according to tertiles of variables distribution (low, moderate and high) to assess whether there was a gradient in the association between OIDP extent and contextual variables. This approach has been used in previous research.
3,12
The individual variables were demographic, socioeconomic and clinical characteristics. Age, sex and ethnicity were considered as demographic characteristics. Ethnicity was assessed based on selfperception of skin colour using the following options: white, yellow, Untreated decayed teeth, missing teeth and periodontal conditions were assessed. 24 Untreated decayed teeth and missing teeth
were assessed using the "decayed" and "missing" components of the DMFT index. Periodontal conditions were recorded using the Community Periodontal Index (CPI). Periodontal examinations were conducted using a ball-end CPI probe to register bleeding on probing (gingivitis), dental calculus and pocket depths in each sextant. 24 The number of sextants affected by each periodontal condition was recorded and ranged from 0 to 6. were retained in the analysis for adjustment. Variance and standard error for OIDP extent (discrete measure) across cities (random effects) were used to assess the variation in the outcome at the contextual level. Table 3 ).
The multivariable Poisson models are presented in Table 4 . In Previous studies investigated the contextual social effects in the distribution of oral conditions in adolescents. [12] [13] [14] 16 However, PROMs were considered in few investigations in children and adults. [1] [2] [3] 9 Only one study assessed the relationship between contextual characteristics and oral health-related PROM in adolescents. 15 Adolescents living areas with low Human Development Variance at the city level (standard error) was obtained through random effects.
Index were more likely to report dental pain compared with those living in more affluent areas. 15 A previous research tested the association between contextual social determinants and OHRQoL. Adults living in cities with worse social conditions had a greater likelihood of a poor OHRQoL. 3 As far as we know, this is the first study conducted to verify the association between contextual-level social determinants and OHRQoL in adolescents and young adults. Our findings on the relationship between periodontal measures and OHRQoL in younger adults are in accordance with previous studies. 29, 30 Our findings support previous evidence on the harmful influence of contextual features on adolescents' oral health. 9, [12] [13] [14] [15] [16] However, past research on the relationship between contextual social characteristics and oral health in adolescents predominantly assessed the possible effect of broad contextual social determinants, including social development and income inequality, on clinical oral outcomes.
The association between specific social contexts such as school environment and home environment on oral health-related PROM was not explored yet.
The impact of inadequate school environment and home conditions on adolescent's health and wellbeing has been highlighted.
Recent studies consistently reported that higher levels of psychological distress, 20 lower self-esteem and depression 17 in adolescents were related to bullying and lack of security at school. However, no previous research investigated the contextual effects of school environment and home conditions on individual's health. It has also been hypothesized that school environment can offer greater opportunities to improve physical and mental health as well as to build selfesteem and confidence of children and young people. 31 Possible explanations for our findings are the positive impact of school policies aiming to reduce bullying and violence which in turn influences health through the development of a health-promoting environment. Children from health-promoting schools had significantly better OHRQoL and less oral impacts on cleaning teeth compared to children from control schools. 32, 33 Health-promoting schools have been related to the improvement of children's oral health. The prevalence of decayed teeth and dental trauma was lower in health-promoting schools in Brazil compared with those without health promotion programmes. 34 Furthermore, improvements in the gingival status were observed among schoolchildren from health-promoting schools in Tanzania but not among those from the control schools. 33 Our findings corroborate the potential benefits of health-promoting schools on adolescent's oral health.
School environment and home environment may also affect adolescent's and young adult's OHRQoL through direct and indirect psychosocial pathways. Psychosocial factors were considered direct predictors of adolescent's OHRQoL. 6, 7, 35 The direct psychosocial mechanism suggests that students living in cities with high levels of school bullying and adolescents peer aggression may experience more psychological distress, depression and worse wellbeing that increases the susceptibility to oral diseases and to oral impacts. 18, 20, 35 The indirect psychosocial effects may operate via low of social support and low social networks at school, which in turn may influence oral health through social isolation and contribute to the adoption of unhealthy behaviours. 36 The association between contextual low maternal schooling and poor OHRQoL is underpinned by the socioeconomic explanations in oral health inequalities. 36 High parental education has positive consequences on attitudes towards adolescent's oral health.
Temporal trend analysis on adolescent's oral health behaviours related to maternal educational inequalities showed that poor oral hygiene habits, unhealthy diet and cigarette experimentation were inversely associated with maternal schooling.
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The cross-sectional nature of the data imposes limits concerning the temporal relationship between the investigated predictors and
OHRQoL. The inclusion of young adults aged 19 years in the study might result in information bias as some of them were not at school when the PeNSE survey was conducted. The WHO conceptual framework was not fully addressed since important structural and intermediary determinants of health. OIDP extent is considered a straightforward measure by providing a clearer picture of impacts.
However, it can be considered a simpler measure than the total score and the OIDP intensity measure as it does not reflect the frequency and severity of oral impacts, resulting in a lower capacity to discriminate groups. Therefore, comparisons between studies using different OIDP measures should be cautious. There is scope for more comprehensive research on the relationship between social determinants and OHRQoL. Longitudinal studies exploring additional social determinants of health and therefore addressing the WHO social determinants of health framework more comprehensively have the potential to clarify the pathways between structural and intermediary social determinants and oral health outcomes.
| CONCLUSION S
Our findings support the hypothesis that poor school and home environmental characteristics were associated with worse OHRQoL among adolescents and young adults. School environment and home environment are important contextual social determinants of oral health in Brazilian adolescents and young adults. Actions towards the improvement of schools' security and the implementation of antibullying campaigns should be components of health promotion strategies in the schools with a strong potential to reduce oral health inequalities.
Social policies aiming to improve maternal education should also be considered to improve oral health of adolescents and young adults.
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